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CO 气体。分解过程中产生的活性钴中间化合物会催化周围 LPCS 中的 Si-H 键形
成自由基反应和氧化加成反应，生成 Si-O-Si、Si-CH2-Si 等交联结构，促使 LPCS
分子量增加，最终形成以 LPCS 为包裹层，多核羰基钴衍生物为内核的壳-芯结
构。为了保证钴溶胶的稳定性，LPCS 与羰基钴的质量比应控制在 0.5~1 之间，
制得的纳米粒子为~7nm，偏离这个范围会有“凝胶”或者沉淀产生。 
研究结果表明，当先驱体中的钴含量约为 1%时，先驱体拥有良好的纺丝性
能。钴溶胶的引入使得 Co-PCS 原丝的氧化行为发生显著变化。Co-PCS 先驱体
中的 HPCS 在纺丝中发生交联反应，不但稀释了纤维中的 Si-H 键浓度，而且体
系交联度的增加也限制了氧化过程中相邻 Si-OH 键的有效“碰撞”，导致氧化反应
活性降低，最终只能在更高的温度下才能实现氧化交联。纤维在 280°C 下氧化
5h 获得氧含量约为 5%的不熔氧化交联纤维。 
经热解，在 Co-SiC 纤维中观察到了 C 的结晶，而 Co 以 CoSi 的结晶形态均
匀分布在 SiC 基体当中。研究表明， Co 具有催化作用，促进 SiCxOy相提前分
解，提高了 C 以及 β-SiC 的晶粒增长速度，导致纤维在 1100°C 达到最大拉伸强



















的氧含量，会加快 β-SiC 以及 CoSi 的晶粒增长速度，促使 SiCxOy 相分解加剧，























































At present, lower cost, higher performance and multifuction are acknowledged as the 
trend of development in the preparation of SiC fibers by precursor convertion method. 
Therefore, it will be much meaningful to carry on and develop the study on the 
functional SiC fiber by adding transition metal elements into them, which results in 
fiber being electromagnetic-wave-absorbing with a low electrical resistivity and high 
magnetism.  
A novel route for the synthesis of nanosized cobalt-containing colloid has been 
developed in this work. Co-SiC fiber with highly-dispersed nanoparticls will be 
prepared by adding the colloid to the polycarbosilane (PCS) matrix. To be more 
precise, dicobalt octacarbonyl [Co2(CO)8] first reacts with the liquid     
low-molecular-weight polycarbosilane (LPCS) in the decalin solvent to form a stable 
cobalt-containing colloid. The colloid is then added into the solid 
high-molecular-weight polycarbosilane (HPCS) to fabricate a compatible Co-PCS 
precursor. Co-SiC fiber will be prepared after spinning, oxidation-curing and 
pyrolyzing.  
It is found that during the preparation of colloid, the Co2(CO)8 decomposes into 
multinuclei carbonyls with coinstantaneous release of CO. The active cobalt 
intermediates produced in the decompositon process have catalytic effects on the 
LPCS, which makes the Si-H bond rupture but Si-CH2-Si and Si-O-Si group form. 
Finally, carbonyl compounds, the cores, are wrapped inside the cross-linked LPCS 
shells. The average dimension of nanoparticls in the stable colloid is 7nm only under 
the condition that the mass ratio of the LPCS and Co2(CO)8 is in the range from 0.5 to 
1. Otherwise, the gels or sediments will be observed. 
According to the results, the precursor obtains good spinning property when the 
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